Competitive PCR for quantification of minimal residual disease in acute lymphoblastic leukaemia.
A very precise and reproducible polymerase chain reaction (PCR) method was developed in order to quantify minimal residual disease (MRD) in children with acute lymphoblastic leukaemia (ALL). A clone-specific competitor was constructed by introducing a restriction site in a PCR product identical to parts of the highly specific rearranged T-cell receptor delta (TCR-delta), T-cell receptor gamma (TCR-gamma), or immunoglobulin heavy chain (IgH) genes of the malignant clone. Using primers located externally to the restriction site the competitor and the DNA from the malignant clone will be amplified under identical conditions. After restriction enzyme cleavage, the PCR products originating from the competitor and the malignant clone can be distinguished by size in a gel electrophoresis step and the amount of residual disease can be determined. The method is very sensitive with a detection limit of at least one malignant cell in 10(5) normal cells. This method may be used for treatment stratification based on the early response to antileukaemic therapy.